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INTRODUCTION
Mindfulness-based interventions, such as Mindfulness-Based Stress Reduction, has been applied to various clinical populations including chronic pain, cancer, and anxiety disorders. [1] [2] [3] Mindfulness-Based Cognitive Therapy (MBCT) was developed for relapse prevention in depression; 4 furthermore, previous reports on MBCT showed a possibility for its use in treating anxiety symptoms. fective enough to treat depression in patients with high initial severity of disease and a few sociodemographic findings. 21, 22 In addition, improvement of AS after mindfulness training may be associated with treatment outcomes. 7, 19 These findings might imply that certain characteristics of patients are more responsive to particular psychotherapeutic modalities.
However, as far as we know, only one study has investigated the predictors of MBCT, 23 and it was conducted with depression patients. No study has investigated the predictors of MBCT in PD. Therefore, the present study sought to provide further information on the factors associated with treatment outcomes from MBCT in PD. We hypothesized that factors such as comorbid personality disorders, baseline depression or anxiety symptom severity, and improvement of AS after MBCT would affect MBCT completion, treatment response, and remission in patients with PD.
MATERIALS AND METHODS Participants
For this study, 80 patients with PD were screened. The subjects were recruited via advertisements from among patients treated on an outpatient basis at the Department of Psychiatry, CHA Bundang Medical Center, CHA University, between September 2006 and June 2010. Subjects were 20-60 years old and fulfilled the DSM-IV criteria for PD with or without agoraphobia, as diagnosed by two psychiatrists through a structured clinical interview to assess DSM-IV (SCID) Axis I disorders (inter-rater reliability κ: 0.82). 24, 25 After more than 3 months of pharmacotherapy, all subjects had shown a response, but had not achieved remission as defined according to Ballenger's criteria. 26 They had stabilized and their remaining symptoms had not changed in clinical global impression 27 for at least two months prior to commencement of MBCT as confirmed by psychiatrists. Prior to the commencement of the study, subjects were treated with antidepressants, including paroxetine, escitalopram, or venlafaxine, and benzodiazepines as anxiolytics, including alprazolam, diazepam or clonazepam. Kinds and dosages of medications prescribed were not altered during the study. Exclusion criteria included comorbid Axis I disorders, mental retardation, significant medical problems (e.g. chronic obstructive pulmonary disease, bronchial asthma, tuberculosis, cardiac disease, diabetes mellitus, pheochromocytoma, and thyroid disease), participation in meditation, yoga or regular psychotherapy on their own and inamong patients with bipolar disorder 6 or generalized anxiety disorder, 5 MBCT for panic disorder (PD), considering the particular characteristics of PD, has been introduced. [7] [8] [9] According to previous studies on MBCT for PD, PD patients treated with MBCT stayed in remission without relapse for 12 months. 7, 8 Although some MBCT studies were limited by a small sample size, lack of follow-up measures, problems with control groups or lack of randomization, 10 recent studies have supported the usefulness of adapted versions of MBCT for a greater variety of anxiety disorders including generalized anxiety disorders and social phobia. 5, [11] [12] [13] [14] [15] Conceptually, mindfulness, i.e. a mindful state of being, involves a quality of consciousness with attention to one's current experience. 16 It was proposed that present-moment mindful awareness could be a useful, alternative way of responding to future-directed worry in anxiety disorder. 5 Also, MBCT participants may be able to stem negative thought processes from worsening to anxiety with the essential skill of being able to de-center from their thoughts and feelings. 11 While MBCT for depression has been designed to address rumination to prevent depressive patients from relapsing, 17 it has been reported that MBCT for PD could reduce worries and phobia in PD or generalized anxiety disorder. [7] [8] [9] Above all, according to a report in 2010, 7 MBCT could reduce anxiety sensitivity (AS), as well as symptoms in patients with PD, even though the study was small in size (n=17) and non-controlled. AS is a trait-like cognitive characteristic that predisposes individuals to the development of panic problems and may be regarded a risk factor in the development of anxiety disorders. 18 Development of mindfulness in individuals with PD was proposed to be beneficial in dealing with high AS, cognitive misinterpretation, and phobic avoidance via a decentralized perspective and acceptance in mindfulness based intervention. 19 However, the characteristics of patients who would experience a better response to MBCT have not been explored appropriately.
With increased demand for more cost-effective and accessible treatments, it has become increasingly important to consider patient factors that could influence treatment outcomes. For these reasons, some previous studies made considerable efforts to explore the "predictors" of treatment outcomes using other psychotherapeutic approaches. A recent study examined the predictors of response to interpersonal psychotherapy (IPT) and cognitive behavior therapy (CBT) in depression, reporting that increasing comorbid personality disorder symptomatology was associated with poorer response to IPT. 20 Other studies showed that CBT was not ef-session, the participants received homework and an audio CD that the authors recorded in Korean. Program adherence, which was assessed with a homework checklist consisting of everyday practice before beginning each session by psychiatrists leading the program, was good (>80%). While reviewing homework, there were intensive discussions with the participants to ensure that they could understand the important concepts of MBCT and use them in daily life.
Assessments
Subjects participated in weekly MBCT sessions for PD for eight weeks. Written questionnaires administered at baseline collected data on sociodemographic data of all subjects. Also, two psychiatrists assessed comorbid Axis I disorders using SCID-I modules A (mood episodes), C (psychotic disorders), D (mood disorders), E (substance use disorders), F (anxiety disorders), G (somatoform disorders), H (eating disorders) and I (adjustment disorders). Comorbid Axis II disorders, such as personality disorders, were examined according to the Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II) covering eleven DSM-IV Personality Disorders (including personality disorder not otherwise specified), as well as the appendix categories for depressive personality disorder and passive-aggressive personality disorder (inter-rater reliability κ=0.71). 30, 31 Participants were assessed at baseline (0 week) and eight weeks using self-reporting measures and clinician-rated scales, including Panic Disorder Severity Scale (PDSS), 32, 33 Anxiety Sensitivity Inventory-Revised (ASI-R), 34, 35 Hamilton Depression Rating Scale (HAM-D), 36 and Hamilton Anxiety Rating Scale (HAM-A). 37 Especially, AS and panic symptom severity improvement were analyzed as the proportion of reduction in ASI-R (or PDSS) score after eight weeks in the MBCT program compared to baseline ASI-R (or PDSS) score as a primary outcome measure: AS improvement= [(baseline ASI-R score-ASI-R score at eight weeks)/baseline ASI-R score×100 (%)]; PDSS improvement=[(baseline PDSS score-PDSS score at eight weeks)/baseline PDSS score×100 (%)].
Treatment outcomes were determined based on the three components of MBCT completion, treatment response, and remission. MBCT completion was considered as participating more than six out of eight MBCT sessions. Treatment response was defined as at least a 40% reduction in PDSS score from the baseline level. 38, 39 We defined remission of PD at 1-year follow-up as HAM-D≤7, HAM-A≤7, freedom from panic attacks, no or mild agoraphobic avoidance, and volvement in litigation or compensation. Generally, there are a fair amount of PD patients with comorbid Axis I disorders in clinical settings; however, we excluded them because we aimed to determine factors associated with treatment outcomes of MBCT in "pure" PD. All study procedures complied with CHA Bundang Medical Center Institutional Review Board regulations, the Declaration of Helsinki, and the principles of Good Clinical Practice. Written informed consent was obtained after providing subjects with a full description of the study.
MBCT program
Our MBCT program for PD has been described in detail elsewhere 8 (Table 1) . Briefly, the MBCT program was led by three specialist psychiatrists with three years of MBCT education and training experience. All sessions were monitored and feedback was exchanged by those three psychiatrists. The manual for the MBCT program was written in Korean in order to maintain treatment integrity. The MBCT program used in the present study was devised for PD patients based on Segal, et al.'s 17 MBCT for depression and Korean mindfulness meditation, 28 which is substantially the same as mindfulness meditation, 29 but reframed in the Korean language with regard to culture. The MBCT for PD included mindfulness techniques (e.g., body scan, three-minute breathing space, sitting meditation, mindful walking, etc.), cognitive approaches, education about PD and cognitive distortions specific to PD, and homework to encourage the use of mindfulness in everyday life through regular practice. The program was conducted in 13 separate groups, each of which comprised up to 12 participants. The duration of the weekly MBCT program was about 90 minutes, and a total of eight sessions was conducted. At the end of each 
RESULTS

Sociodemographic characteristics of the participants
Eighty participants were screened in this study. Fifteen participants were excluded from the analysis as they met the criteria of Axis I comorbidities including generalized anxiety disorder (n=6), major depressive disorder or dysthymic disorder (n=6), bipolar II disorder (n=2), and social phobia (n=1). A detailed flow diagram of the data is shown in Fig.  1 . Also, sociodemographic characteristics and clinical features, such as comorbid personality disorders, baseline anxiety, and depressive symptom severities of sixty-five subjects no functional impairment according to Ballenger's remission criteria for PD. 26 One-year follow-up was conducted with patients visiting an outpatient clinic or through telephone interview for all participants. 4.29±0.47 sessions). Among sociodemographic and clinical characteristics, comorbid personality disorders (p<0.001) and a family history of psychiatric illness (p=0.049) were significantly associated with completion of MBCT for PD according to Fisher's exact test. Considering multiple comparison correction (Bonferroni correction, level of significance alpha=0.05/15 · = · 0.003), comorbid personality disorders (p<0.001) were the only factor associated with MBCT completion. Also, evaluating factors associated with completion of MBCT program according to logistic regression analysis, only comorbid personality disorders were shown to have a significant association ( Table 3) .
Statistical analysis
The main reasons for not completing MBCT were grouped into three categories in line with previous studies. 40 Of all the subjects who did not complete MBCT (n=17), 14 patients (82.4%) missed sessions due to low motivation and/ or dissatisfaction with the treatment, two patients (11.8%) because of external difficulties, and one patient (5.9%) who believed he had improved.
Treatment response
Treatment response was assessed as improvement of more than 40% in PDSS score after eight weeks in the MBCT program among those who completed the MBCT program (n=48). Comparing responders (n=28) and non-responders (n=20) in regards to sociodemographic and clinical variables, treatment responders showed a significantly greater reduction in ASI-R score after eight weeks in the MBCT program [(baseline ASI-R score-ASI-R score at eight weeks)/ baseline ASI-R score×100 (%)] [Responder (median, %), 87.74; non-responder, 50.00; Z=-2.94, p=0.003] (Mann-Whitney U test for variables without normal distribution; Bonferroni correction, level of significance alpha=0.05/16 · = · 0.003).
Remission
Overall, 36 out of 48 subjects (75%) satisfied the Ballenger's remission criteria 26 at one-year follow-up after the MBCT program. Remission was attained in participants who had shown greater improvement in AS after undergoing MBCT according to ASI-R score [(baseline ASI-R score-ASI-R score at eight weeks)/baseline ASI-R score×100 (%)], greatparticipating MBCT, are described in Table 2 . Comorbid personality disorders (n=16) included obsessive-compulsive (n=6), histrionic (n=3), avoidant (n=3), narcissistic (n=2), or dependent personality traits (n=2). Assessed by the SCID-II, no participants met criteria for the remaining personality disorders such as paranoid, schizoid, schizotypal, antisocial, borderline, depressive, passive-aggressive or personality disorder not otherwise specified. The mean number of MBCT sessions attended for all participants was 6.88±1.65.
Factors associated with treatment outcomes of MBCT
MBCT completion
Of 65 subjects enrolled in the present study, 48 completed the MBCT program (defined as participating in more than six out of eight sessions of MBCT; participating 7.79±0.62 sessions), but 17 participants did not complete the program 
DISCUSSION
The aim of this study was to explore the potential predictors of treatment outcomes after MBCT for PD. Our group has previously reported on the results of MBCT applied to anxiety disorders, focusing on the effectiveness of MBCT in terms of reducing worry, insomnia, AS, phobia, and PD severity. [7] [8] [9] In this study, we evaluated various characteristics of participants in relation to MBCT completion, treatment response, and remission to examine factors involved er improvement in PDSS score after MBCT [(baseline PDSS score-PDSS score at eight weeks)/baseline PDSS score×100 (%)], and lower baseline HAM-D score, compared to the non-remission group (Table 4) . After multiple comparison correction (Bonferroni correction, level of significance alpha=0.05/17 · = · 0.003), improvements in AS (p<0.001) and PDSS (p=0.001) were significantly different between the remission and non-remission groups. Furthermore, when we analyzed factors according to logistic regression analysis, only improvement in AS after MBCT was associated with remission in PD ( Table 5 ). emotional, and interpersonal skills training tailored to borderline personality disorder, 50 whereas MBCT used in this study was focused on treatment of PD.
On the other hand, even though comorbid personality disorder was a significant predictor of MBCT non-completion, we found comorbid personality disorders did not have a significant effect on treatment response and remission among MBCT completers. This could imply that, so long as we can prevent them from dropping out, the treatment outcomes of MBCT for PD would not be significantly different despite the presence of comorbid personality problems.
Treatment response and remission after participating MBCT were associated with greater improvement in AS according to ASI-R score. AS has been suggested as a predictor of panic-related pathology with direct influence on the clinical course of panic disorder. 51 As we reported in 2010, 7 MBCT could reduce AS in patients with PD. Furthermore, according to the present results of this study, AS improvement after MBCT program might be a predictor of remission of PD at 1-year follow-up, as well as symptom reduction after 8 weeks of MBCT.
Through an adoption of a decentralized perspective on experiences in mindfulness training, 52 decreased levels of AS might be achieved by virtue of an increased level of tolerance for anxiety, especially given that it is possible to become very aware of thoughts, feelings, and body sensations just as they are. 7 It may be that remission can be achieved in MBCT participants who are able to effectively reduce AS and increase tolerance for anxiety through mindfulness training.
The present study has some limitations. First, it was a small-sized study and the statistical power was limited. Also, the present study was an uncontrolled design, which limits its significance and the possibility to generalize the results. In addition, we could not completely rule out the delayed effect of medication. Though participants were stable without any changes in medication dosages during the study period, it would be hard to determine the impact of medications on the findings, as medications varied across participants. Lastly, cognitive measures as well as Mindful Attention and Awareness Scale (MAAS) 16 were not reported in this study. Since MAAS has not been well-validated in Koreans yet, it was not included in the present analysis.
In conclusion, the present study suggested that comorbid personality disorders of participants could be associated with non-completion of MBCT. Furthermore, it could be considered that AS improvement might predict treatment response and remission after MBCT for PD. However, betin treatment outcome. To our knowledge, this is the first study to investigate the potential predictors of treatment outcomes in MBCT for PD.
In our study, completers and non-completers differed significantly in terms of family history of psychiatric illness and comorbid personality disorders. Among them, comorbid personality disorder was a predictor of MBCT completion. In terms of treatment response, participants demonstrating treatment response after MBCT showed greater improvement in AS according to ASI-R score. In addition, the remission group showed a significantly greater treatment response after eight weeks of MBCT according to PDSS score, greater improvement in AS after MBCT according to ASI-R score, and lower baseline HAM-D score compared to the non-remission group. Of these factors, improvement in AS after MBCT showed significant association with remission of PD after undergoing MBCT.
Previous studies have indicated comorbidity as a factor associated with poorer treatment outcome when utilizing CBT or IPT to treat psychiatric disease. 21 ,22,41 Dow, et al. 42, 43 suggested comorbidity as a prognostic index with brief and standard CBT for PD. Especially, according to Martinsen, et al., 44 the presence of severe personality disorders was associated with high dropout rate among those participating in CBT for PD.
However, according to another study that explored major depression patients comorbid with one of DSM-III axis II personality disorders, except schizotypal and antisocial personality disorder, personality pathology did not significantly worsen the outcome of treatment including CBT, IPT or antidepressants. 45 Also, a study that only included cluster C personality disorders, showed that cluster C personality did not worsen outcomes in those receiving cognitive therapy. 46 Another review article mentioned that some personality disorders might have had an adverse effect on outcomes to CBT in anxiety disorder, but did not identify direct predictors. 47 We also intended to analyze the effect of comorbid personality disorders on treatment outcomes in MBCT for PD in this study. According to our present findings, comorbid personality disorders predicted non-completion of MBCT for PD. While other mindfulness-based therapies such as DBT have been reported as effective treatments with low drop-outs in borderline personality disorders, 48, 49 PD subjects with comorbid personality disorders who underwent MBCT were less likely to complete the eight week MBCT program in this study. This difference could be related to the fact that DBT includes specific behavioral, cognitive,
